. These di-and tripeptides exhibited antimicrobial activity on a minimal medium against Gram-negative bacteria, which could be reversed by biotin. It was shown that the antibiotics were decomposed by peptidases to provide amiclenomycin (7) after their uptake into cells of Esclterichia coli rio peptide-permcases. The antimicrobial activity of the amiclenomycin-peptides was the inhibition of DAPA-aminotransferase by the amiclenomycinwarhead, however, amiclenomycin itself was hardly transported into the cells. Since the amiclenomycin peptides misuse general transport systems, they are presented here as examples for the illicit transport concept.
H.ANKA'' observed that 2-3',.' of the fermentation broths tested sho-,Ved antimetabolite activity against Escherichia coli and Bacillus subtilis, and KOROBKOVA et al._) reported, that 25 out of 756 actinomycetes produced antimetabolites of leucine. Many anti-vitamins have been described, however, few antimetabolites structurally related to vitamins have been discovered with the exception of biotin analogues;). In this paper, we describe the optimization of the fermentation of S. r•enezuelae Tii 2460, which prodaces a group of new, closely related antibacterially active compounds: (Fig. 1) . Furthermore, the mode of action of the new antimetabolites was investigated with respect to previous studies on the transport of inhibitors linked to peptides').
Isolation and structure elucidation of the six Acm-peptides are described in a separate paper".
Two compounds (1 and 3) were found to be identical with stravidin and MSD-235 S21". showed a smooth to warty surface without spiny or hairy structures. The spores were cylindrical and measured 0.6-0.7'<0.8-1.0 /rm.
Physiological Characteristics
The melanin reaction was positive on peptone iron agar (Difco) supplemented with yeast extract 0.1 Utilization of carbohydrates was investigated by the method of PRIDHAM and GOTiLIEB").
Only glucose and galactose were used for growth ( Table 2 ). Table 3 .
A kinetic of Acm-peptide production in a 25-liter reactor is shown in Fig. 5 . The test organism E. coli 12593/74 and two mutants of E. coli K12 with deficiencies in peptide uptake Transport systems showed marked differences in their susceptibility to the various Acm-peptides (Table 5 ). E. Symbols: Glycerol (a), Pi (A,), total nitrogen (" ), pO_ (E). growth (.) and activity (0). 74 was nearly resistant to Acm (7) prepared from 2 by enzymatic cleavage with Pronase P, but in the contrary to the Acm-peptides 1 -6 this poor activity was shown to be reversible by the basic amino acids arginine, lysine and ornithine by the cross test (data not shown).
Mode of Action
A multiple peptidase deficient mutant of E. coli K 12 (MTM 110) was resistant to the 6 Acm-peptides in contrast to the controls (E. coli K 12 BR 158, peptidase positive; E. coli K 12 9200 and E. coli K 12 MTM 22, deficient only in peptidase N). In addition, the susceptibility of mutants of S. t)p/iimuriwn LT 2 defective in all but one peptidase was assayed ( Table 6 ). The Acra-peptides could only be activated, if peptidase N or A, and in addition peptidase D in the case of the dipeptides 1-.3, was present to release the antibiotically active compound into the cytoplasm.
The biological activity of the antibiotics produced by Ti.i 2460 has been found to be reversible by biotin as found for stravidine•16°. Therefore, the effects of biotin vitamers such as KAPA, DAPA and DTB, on the action of Acm-peptides were examined by the cross test"'. In addition, the effects of pimelic acid, glutaric acid, L-alanine and SAM, which are also involved in the biotin biosynthesis of several organisms, were investigated in the same way.
As shown in Table 7 , the action of the Acm-peptides from Td 2460 was reversed by biotin, DTB and DAPA, but not by KAPA or any other of the vitamers.
Acute toxicity of Acm-peptides was examined using NMRJ mice (18-22 g ). No mouse died upon administering the antibiotics at a dose of 320 mg/kg subcutaneously.
Discussion
The Acm-peptides 2, 4-6 isolated from the cultured broth of the soil isolate named S. vene_uelae Tii 2460 are new antimetabolites competitive with biotin.
The production of these antibiotically active di-and tripeptides and of the two known antibiotics
From the above data, it could be concluded that after incorporation into the cells of Gram-negative 1 and 3 could be stimulated up to 50-fold by optimization of the physico-chemical fermentation parameters (pH, temperature, aeration) and by development of an appropriate production medium which makes it feasible to avoid repression by glucose, phosphate and nitrogen.
bacteria the Acm-peptides 1-6 were converted to amiclenomycin (7), the essential biologically active part of these antibiotics. Acm is known to be a strong antimetabolite of biotin'), which is inhibiting the DAPA-aminotransferase by binding probably to the KAPA-binding site'-' •1'). BAGGALEY et al.1°
noted a structural correlation between KAPA and the Acm-moiety of stravidin. 
